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A Real-time Localization System Based on IR Landmark
for Mobile Robot in Indoor Environment

ol M, xS M FH I
(Jae Y. Lee, Hee Sung Chae, and Won Pil Yu)

Abstract : The localization is one of the most important issues for mobile robot. This paper describes a novel localization
system for the development of a location sensing network. The system comprises wirelessly controlled infrared landmarks and
an image sensor which detects the pixel positions of infrared sources. The proposed localization system can operate irrespective
of the illumination condition in the indoor environment. We describe the operating principles of the developed localization
system and report the performance for mobile robot localization and navigation. The advantage of the developed system lies in
its robustness and low cost to obtain location information as well as simplicity of deployment to build a robot location
sensing network. Experimental results show that the developed system outperforms the state-of-the-art localization methods.

Keywords : localization, navigation, artificial landmark, mobile robot
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Fig. 1. Sensor configuration of the proposed location sensing

system.
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Fig. 2.System components of the proposed location sensing

system.
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Fig. 3. Two sample images of a pair of infrared landmarks. (a)
Image captured by an ordinary camera. (b) Image captured
by the same camera with an infrared band-pass filter.
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Fig. 4. Two coordinate systems used in robot localization.
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Image Sensor
with IR filter
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Fig. 7. The mobile robot platform used for experiments.
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Table 1. Experimental result of position repeatability. (unit: cm)

0,0) (200,200)
Estimation | Deviation | Estimation | Deviation
1 (2.1, 2.3) 0.02 (198.1, 196.7) 0.38
2 (2.1, -2.3) 0.02 (198.5, 196.4) 0.78
3 (2.1, 22) 0.08 (196.8, 197.1) 1.08
4 (2.1, 2.3) 0.02 (197.5, 196.8) 0.33
5 (2.1, 2.3) 0.02 (19822, 196.7) 0.48
6 (2.1, 2.3) 0.02 (198.5, 196.4) 0.78
7 (21, 23) 0.02 (197.5, 196.8) 0.33
8 (2.1, 2.2) 0.02 (198.1, 196.7) 0.38
9 (2.0, -2.3) 0.02 (196.7, 195.3) 1.64
10 (2.1, 2.3) 0.02 (197.5, 196.8) 0.33
mean | (-2.09, -2.28) 0.04 |(197.74,196.57)| 0.65
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